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[57] ABSTRACT

Welding apparatus which includes a fuel container for
liquefied gas, an oxygen generator, a burner nozzle, and
a flow control system for conveying a controlled
amount of gas and oxygen from the fuel container and
oxygen generator to the burner nozzle for combustion.
The oxygen generator includes a reactor which con-
tains a catalyst for decomposing the oxygen generating
compound to produce oxygen and water and accompa-
nying heat. Heated oxygen and water from the reaction
are carried to a collection chamber by a condenser
system which condenses substantially all of the water.
An evaporator system carries oxygen from the collec-

‘tion chamber to the flow control system. In one em-

bodiment it is arranged in thermal association with the
reactor so that the heat of the reaction is utilized to
vaporize any water entrained in the oxygen coming
from the collection chamber, thereby promoting proper

- combustion of the oxygen and fuel at the burner nozzle.

Hydrogen peroxide is contained in a collapsible element
which 1s progressively squeezed to release a controlled
amount of the hydrogen peroxide for contact with the
catalyst in the reactor. The burner nozzle assembly may
include a pilot flame system, and may be integral with
or remotely located relative to the oxygen generator.

21 Claims, 13 Drawing Figures
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1
WELDING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for use
in welding, heating, brazing, and like operations.

2. Description of the Prior Art

Most welding torches are designed for sustalned use
and consequently employ relatively large tanks of fuel
and compressed oxygen. Such torches are cumbersome
and comparatively expensive for the average do-it-
yourself householder. Even the compressed oxygen
tanks intended for short duration home use are rela-
tively large because the tank pressures must be kept low
for safety reasons. Consequently, the supply of oxygen
is quickly consumed and the user 1s faced with the
bother and expense of periodically replacing the con-
tainer. Increasing the supply of available oxygen 1n a
small container can only be done by compressing the
gas to dangerously high pressure levels that are unac-
ceptable from a safety standpoint.

Other torches of the prior art utilize compounds
which are capable of decomposition to produce oxygen,
but these devices are generally cumbersome and close
control of the rate of oxygen production is difficult.

SUMMARY OF THE INVENTION

According to the present invention, welding appara-
tus 1s provided which includes a fuel container, a burner
nozzle, and an oxygen generating means adapted to
provide relatively large volumes of oxygen at a con-
trolled rate. In one embodiment the oxygen generating
means includes an aqueous solution of hydrogen perox-
ide carried within a collapsible container which can be
quickly replaced as needed. A pressure pad or squeez-
ing means is operated to extrude the aqueous solution at
the desired rate. On the basis of weight and volume, the
collapsible container provides significantly more oxy-
gen than a prior art tank of pressurized oxygen.

The oxygen generating means includes a reactor
which contains a catalyst for decomposing the oxygen
generating compound to produce the desired oxygen,
water, and accompanying heat. The oxygen and water
from the reactor are carried to the collection chamber
of a condenser means, where cooling occurs sufficient
to condense and collect most of the water produced in
the reactor. An evaporator means next conveys the

oxygen from the collection chamber to a flow control

means for passage to the burner nozzle, the evaporator
means being in thermal association with the reactor to
heat and vaporize any water entrained in the oxygen
being conveyed.

In one embodiment the torch includes a burner noz-
zle sleeve axially advanceable to facilitate formation of
a pilot flame, the sleeve advancement being accompa-
nied by actuation of a piezoelectric crystal for flame
ignition.

Embodiments are disclosed in which the burner can
be erther an integral part of the welding assembly, or
completely separate and connected only by fuel and
oxygen -hoses. |

Various modifications and changes may be made with
regard to the foregoing detailed description without
departing from the spirit of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

" FIG. 1 1s a perspective view of a hand torch accord-

ing to the present invention;
F1G. 2 1s an enlarged top plan view of the hand toroh
54 of FIG. 1;
FIG. 3 is a view taken along the line 3—3 of FIG. 2;
FIG. 4 1s a view taken along the line 4—4 of FIG. 2;
FIG. 5 1s a view taken along the line 5—35 of FIG. 4;
FIQG. 6 1s a partial cross-sectional view illustrating the
burner sleeve and 1gn1tlon sllde in thelr pro_]ected pOsi-
tions;
FIG. 7 1s a detailed side- elevatlonal view of the tube
containing the oxygen generating compound, fitted to

the tube tray preparatory to 1nsertlon within the torch

FIG. 8 is a view taken along the line 8—8 of FIG. 7

FIG. 21s an enlarged detailed view of the reactor and
adjacent structure shown in FIG. 3;

FIG. 10 is an end elevational view of the burner
nozzle end of the hand torch. |

FIG. 11 1s a front elevational view of another enl-
bodiment of the present welding apparatus;

FIG. 12 is a top plan view of the oxygen generating
means of the apparatus of FIG. 11; and

FIG. 13 1s an enlarged view taken along the line

'13—13 of FIG. 12.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

- Referring now to the drawings, there is illustrated a
self-contained, gas-fired hand torch 10 according to the
present invention and comprising, generally, a fuel con-
tainer 12 for liquefied gas; an oxygen generating system
14 which includes a collapsible tube 16 containing an
oxygen generating compound; a burner nozzle 18; and
flow control means, generally indicated at 20, for con-
veying a controlled amount of gas and oxygen to the
burner nozzle 18 for combustion.

The hand torch 10 includes a body 22 eomprlslng
body halves 24 and 26 made of suitable lightweight

plastic material and mating along a mating line 28, as

- best seen 1n FIG. 2. The halves 24 and 26 define a cen-
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tral cavity 30 in communication with a rearward open-
ing 32 and a forward opening whose lower margin 33
and upper margin 34 are best seen in FIG. 3. -

‘The body halves 24 and 26 include complemental
downward projections defining a hand grip 36 which
includes a cylindrical cavity 38 adapted to slldably re-
ceive the fuel container 12. |

A pair of fastener assemblies 40 are disposed through
the halves 24 and 26 at the bottom of the hand grip 36
to secure them together, and a similar fastener 42 se-
cures together the upper rearward portions of the
halves 24 and 26. | -

An elongated manifold 44 constitutes the forward
portion of the torch for supporting the burner nozzle 18
and portions of the oxygen generating system 14, as will
be seen. The manifold 44 is preferably made of rela-
tively high heat conductive material, such as aluminum,
and 1s cut away or grooved to provide a plurahty of
heat radiating or cooling fins 46.

‘The manifold 44 extends across the width of the for-
ward portion of the torch and includes a rearwardly
opening cavity 47 which receives a hollow tube nozzle
housing 48 forming an integral part of the tube 16. The

housing 48 includes a usual O-ring 50 to provide a fluid =

- type seating relationship with the manifold 44.
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The forward end of the interior of the nozzle housing

48 includes a passage 52 adapted to fit into alignment
with a passage 54 formed in the manifold 44 and com-
municating with a vertical manifold cavity 56 which

extends downwardly into an internally threaded coun-
terbore 38. A sleeve 60, made of heat insulating plastic
material, such as polycarbonate, is threaded into the
counterbore 58, as best seen 1n FIG. 9.

The hollow interior of the tube nozzle housing 48
includes a compression spring 62 operative to urge a
ball valve 64 against the discharge opening in the for-
ward end of the tube 16. As will be seen, squeezing the
tube 16 forces a portion of its contents outwardly and
moves the ball valve 64 against the bias of the spring 62,
enabling the extruded contents to flow through the
passages 52 and 54, through cavity 36, and into a cylin-
drical chamber or reactor 66, which is defined by the
upper portion of the sleeve 60, the upper wall of the
counterbore 38, and the circular lower plate or dlSk 68
of a flow director and radiator 70.

4

- aligned with the drain port 102. The other or vertical
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As best seen 1n FIGS. 3 and 9, the disk 68 rests upon

a circular flange 72 integral with the sleeve 60.

The radiator 70 includes an upwardly extending col-
umn 74 integral with the disk 68. Progressively smaller
diameter, vertically spaced disks 76 and 78 integral with
the column 74 radially project lnto the interior of the
reactor 66, as i1llustrated.

The upper portion of the column 74 projects into the

larger diameter of the vertical cavity 56, thereby defin-
ing an annular passage providing communication be-
tween the passageway 54 and the interior of the reactor
.66, |
The upper end of the column 74 is apprommately the
- same diameter as the cavity 56 for a fluid tight fit, press-
ing against an O-ring 80 located in the upper end of the
cavity 56. -

The upper end of column 74 includes a vertically
extending passage 82 in communication with a smaller
vertical passage 84 which extends the length of the
column 74 into communication with a collection cham-
ber 86, defined by the sleeve 60 below the disk 68.
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A ball valve 88 is seated against the upper end of the

passage 84. A vertically elongated rod 90 located in the

o passage 82 rests against the ball valve 88. As will be

seen, oxygen passing upwardly through the passage 84

18 normally at a pressure sufficient to raise the ball 88

despite the weight of the rod 90 so that the oxygen can
~ flow mto the passage 82 and into a horizontal passage 92
formed. in the manifold 44 in communication with the
passage 82. The rod 90 also prevents the ball valve 88
from being carried upwardly and down the passage 92
~ at high oxygen flow rates as will be apparent. |
. The lower portion of the sleeve 60 includes a groove
94 helically extending from the reactor 66 to the lower
end of the sleeve. The groove i1s in communication with
the reactor 66 by means of a plurality of circumferen-
tially arranged ports 96 adjacent the upper end of the
groove 94.

The grooved lower portlon of the sleeve 60 consti-
tutes a condenser, as will be seen, and is slidably and
closely concentrically fitted within an upwardly open
heat radiating cylindrical member 98 which is closed at
its lower end by a bottom wall 100 having a central
- opening or drain port 102.

An L-shape dump valve 104 is plvotally carried at its

mid-portion by a mounting tab 106 integral with: the

lower extremity of the cylindrical member 98. The

horizontal leg of the valve 104 includes a projection 108
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leg of the valve 104 includes an integral boss 110 sur-
rounded by a compression spring 112 which acts against
the adjacent outer surface of the clindrical member 98
to bias the projection 108 into its seated position. This
normally blocks drainage through the drain port 102 of
any contents in the collection chamber 86.

The reservoir 66 is filled with spherical pellets 114 of
ceramic material coated with a suitable catalyst. There
are a number of materials which will induce decomposi-
tion of the preferred hydrogen peromde which fills the
tube 16, but dense alumina, known in the trade as alpha
alumina, coated with a platinum catalyst,  has been
found to perform best. A generally related coated pellet
1s widely used in various automobile catalytic convert-
ers for pollutant control. Suitable catalysts for effecting
decomposition of hydrogen peroxide are well known to
those skilled in the art and the particular composition of
the catalytic pellets 114 1s not a part of the present in-

vention.

The collection chamber 86, as will be seen, consti-
tutes the space into which the products of decomposi-
tion of the hydrogen peroxide are discharged. Oxygen
and water in both liquid and vapor form pass from the
reactor 66 through the ports 96, and around the helical
groove 94 to the bottom of the sleeve 60. The bottom of
the sleeve 60 is spaced above the bottom wall 100 of the

-member 98, permitting the products of decomposition

to enter the chamber 86. Liquid water collects in the
bottom of the chamber, as indicated at 116, and is peri-
odically dumped by pressing the vertical leg of the
valve 104 to open the port 102.

The manifold 44 is secured at its rearward lower
portion to the rearward forward portion of the body
halves 24 and 26 by a pair of machine screws 118, as best
viewed in FIG. 3. In addition, a fastener assembly 120 is
disposed through the forward portions of the halves 24
and 26, and through the upper rearward portion of the

manifold 44 to secure the halves 24 and 26 and manifold

44 together.

The fuel container cavity 38 in the grip 36 communi-
cates with a socket 122 defined by the central bore of a
cylindrical boss 124 which is integral with the body
halves 24 and 26, as seen in FIG. 3. The end flanges of
a fuel valve fitting 126 hold the fitting 126 within the
socket 122 upon assembly of the body halves 24 and 26.
A fuel line 128 carried by the fitting 126 is adapted, as

will be seen, to carry fuel from the container 12 to the
burner nozzle 18. In addition, the fitting 126 also mounts

a container retainer 130 having a plurality of resilient
fingers which are adapted to fit about and press against
the container 12 to retain 1t In p051t10n within the cavity
38.

Insertion of the container 12 within the eawty 38 in
the position illustrated depresses a valve 132 integral
with the container 12, releasing fuel into a fuel line 128.
The fuel in the container 12 is preferably a liquefied gas
having a vapor pressure greater than atmospheric. Bu-

‘tane has been found to be satisfactory although other
suitable fuels such as propane may be used if desired.

The particular fuel utlhzed is not critical to the present

- invention. &

05

Referring to FIGS. 3 and 7, the tube 16 containing
the oxygen generating compound is generally elongated
and made of a collapsible material resistent to attack by
the particular compound utilized. Suitable materials
will suggest themselves to those skilled in the art. A
preferred compound is a peroxy compound such as an
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aqueous solution of thirty percent hydrogen peroxide
by volume.

The tube 16 contains approximately 7 ounces of the
hydrogen peroxide solution. Flowing this solution into
the reactor 66 at a rate of approximately 33 drops per
second will produce approximately 1 meter of oxygen
per minute. This solution concentration is merely exem-
plary and other concentrations may be utilized accord-
ing to the circumstances of the particular apphcation.

The body of the tube 16 is made of a thin plastic
material, such as the material of which toothpaste,
shampoos and similar dispenser containers are made. As
seen in FIG. 7, the tube 16 is cradled within a tray 134
dimensioned to shidably pass into cavity 30 through the
rearward 0pening 32. The tray 134 includes a wedge
shaped tail piece 136 having ribs 138 to facilitate grip-
ping by the user.

An elongated skid 140 integral with the tail piece 136
extends forwardly and terminates in a circular loop 142
through which the nozzle housing 48 is adapted to fit.
The rearward extremity of the tube 16 fits within the
hollow interior of the tail piece 136 upon flexing of the

6

decomposition reaction. The oxygen and water vapor
escape from the reactor 66 through the ports 96 at its

base, and enter the helical groove 94. Since the sleeve

60 1s made of heat insulating material, heat transfer from
the reactor 66 to the area of the groove 94 and collec-
tion chamber 86 is desirably slowed.

As the water vapor and oxygen pass downwardly
through the groove 94, the grooved portion of the

- sleeve 60 acts as a condenser in combination with the

10
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skid 140. The skid 140 includes an integral offset detent

144 adapted to slide over an upstanding flange of a
retainer clip 146 which is secured within the cavity 30
by a usual machine screw 148.

Tube 16 1s easily removed from the cavity 30 by

lifting the tail piece 136 to unseat the detent 144 from
the clip 146, and thereafter grasping the ribs 138 and
pulling the tube 16 rearwardly. A fresh tube 16 is in-
serted in a reverse operation to seat nozzle housing 48 in
the manifold cavity 47.
- Hydrogen peroxide is extruded from the tube 16 by
operating an adjusting knob 150 which extends through
an opening in the upper portion of the body halves 24
and 26, as seen 1n FIGS. 2 and 3. The knob 150 is rotat-
ably held 1 position by a retainer clip 152.

An elongated pressure plate 154 overlies the tube 16,
and includes an integral tab having a horizontal pin 156.
The forward extremity of a spring lever 158 is pivotally
looped about the pin 156. Its rearward extremity is
pivotally looped about the shank of the fastener assem-
bly 42. At approximately its mid portion, the lever 158
integrally and fixedly mounts a vertically disposed
threaded stud 160. Clockwise rotation of the knob 150
moves the stud 160 and lever 158 downwardly. This
moves the pressure plate 154 downwardly toward the
dotted line position and squeezes out a pOI‘thH of the
contents of the tube 16.

Use of the collapsible tube 16 enables control of oxy-
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gen generation simply by rotation of the knob 150. The
quantity of oxygen available from the hydrogen perox-

1de solution in the tube 16 is surprisingly large for the
size of the tube, typically amounting to as much as 1.1

cubic feet. This is significantly greater than what would

be available in a similarly smed cartridge of compressed
oxygen.

The aqueous solution of hydrogen peroxide passing
through the passage 54 flows through the cavity 56 and
into the reactor 66. The flow path is labyrinthine be-
cause of the plates 78 and 76 encountered by the hydro-
gen peroxide during its downward percolation. The
plates 78 and 77 increase the extent of contact of the
hydrogen peroxide with the catalyst coated pellets 114.
~In the process of percolating through the reactor 66,
‘the hydrogen peroxide compound decomposes into

oxygen and water, which is primarily in vapor form

‘because of the elevated temperatures accompanying the

33

60

surrounding metal member 98, condensing the major
portion of the water vapor. The oxygen and liquid
water pass into the chamber 86, where the water col-
lects, as indicated at 116. The cooling of the grooved
sleeve 60 is enhanced by heat transfer from the member
98 to the finned portion of the manifold 44. The cooling
is such that the chamber 86 is normally at a temperature
approximately twenty percent cooler than the tempera-
ture of the reactor 66.

The member 98 is slip fitted into position within the
annular seat between the manifold 44 and the sleeve 60,
being retained in this position by the resilience of a
sealing O-ring 162. This permits easy disassembly of the
member 98, but more importantly it permits the member
98 to vent any excessively high pressures in the cham-
ber 86 by sliding downwardly and separating the mani-

fold 44 and sleeve 60.

‘The heat accompanying the decomposition of the
hydrogen peroxide in the reactor 86 is utilized to vapor-
1ze any water droplets which may be undesirably en-
trained in the oxygen in the collection chamber 86.
More particularly, the oxygen and any such water drop-
lets are heated as they pass upwardly through the pas-

sage 84. The disks 68, 76, and 78 tend to absorb much of

the heat present in the reactor 66 and transfer this heat
to the column 74, where it is concentrated to quickly
raise the temperature of the oxygen and water passing
through the passage 84. Any water droplets present are
quickly converted to a vapor phase and the resultant

combination of oxygen and water vapor is sufficiently

preheated that combustion at the burner nozzle 18 oc-

curs without any difficulty. In contrast, operation of the

torch without the described water condensation and
water vaporization has been found to result in slugs of
water passing to the burner nozzle 18 and snuffing out
the flame and otherwise interfering with proper com-
bustion of the fuel- -OXygen mixture.

Although not utilized in the present embodiment, a
suitable sintered metal filter or the like (not shown) may

be seated at the entry point to the passage 84 to block

large slugs of water. Such a filter is normally unneces-
sary because of the Operatlon of the radiator or evapora-
tor 74. |

The flow control means for conveymg controlled
amounts of butane and oxygen to the burner nozzle 18
will next be described. As best seen in FIGS. 3-6, the
manifold passage 92 extends forwardly, terminating in a
larger diameter cavity which seats the rearward ex-
tremity of an elongated tube 164 having an internal

- diameter of approximately 0.032 inches.

The volume of oxygen flow through the tube 164 is

controlled by rotation of a main supply knob 166, as will -

- be seen. A similar pilot supply knob 168 adjusts the

volume of flow of fuel through an elongated pilot pas-

- sage 170, approximately 0.005 inches in diameter, which

65

terminates at the forward end of the manifold 44 adja-
cent the seat which receives the nozzle tube 164.

Both passages 92 and 170 extend rearwardly and, as
best seen in FIG. 5, terminate in tube fittings 172 and
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174, respectively. The httings 172 and 174 open into a

manifold cavity 176 to which the fuel line 128 from the

fuel container 12 i1s connected. Thus, once a contatner

12 1s inserted in the terch, fuel from the manifold cavity
176 is admitted to the passage 92 by opening the C;um:)ly
knob 166, and 1s admaitted to the paqsage 170 by opening,
the pilot supply knob 168.

Both knobs 165 and 168 are similarly constructed and
operated, I'IG. 4 illustrating knob 168 by way of exam-
ple. The knob 168 is seated upon a valve stem 178 which
is threadably movable upwardly and downwardly to
adjust the flow through the pilot passage 170. The stem
178 1s threadably movable within an internal bore of a
stem retainer 180 which 1s threaded into an opening or
seat in the upper surface of the manifold 44.

In the normal operating positions of the torch compo-
nents, as seen in FIG. 3, the nozzle tube 164 closely fits
within the central opening of a cylindrical aspirator
fitting 382 which forms part of the assembly heretoiore
generally referred to as the burner nozzle 18. |

The fitting 182 includes a plurality of circumferen-
tially spaced aspirator openings 184. It further includes
a skirt threadably mounted upon a cylindrical nozzle
block 185. The block 185 has a relatively large diameter
slanted orifice 186 open at its rearward extremity to the
fuel passage i70. At its forward extremity the orifice
186 is substantially but not completely closed by the
nozzle tube 164, as seen 1in F1G. 3. |

The rearward extremity of the nozzle block 185 slid-
ably fits within an elongated sleeve 188 which 1s longi-
tudmnally shdably fitted over a forwardly extending
cylindrical portion of the manifold 44. The block 185
and sleeve 188 are connected together, and to an en-
compassing ceramic electrical insulating sleeve 186G, by
means of a fastener 192. The forward extremity of the
sleeve 190 extends forwardly beyond the aspirator
openings 184, and forms a sheltered annular recess 194
which enhances ignition of the fuel, as will be seen. The
ceramic sleeve 190 includes a thickened upper portion
fixedly attached to the forward extremity of a metal
slide rod 196 whose tip end 198 1s bent downwardly for
termination close to the end of the nozzle tube 164,
which is also made of metal. |

With the foregoing arrangement, the assembled msu-
lating sleeve 190, aspirator fitting 182, sleeve 188 and
block 184 are longitudinally movable by the rod 196
between the operating position of ¥IG. 3 and the pilot
flame position of FIG. 6. |

With the torch components in the positions illustrated
in FIG. 6, opening the pilot supply knob 168 allows
butane to flow through the pilot passage 176 and into
the relatively large space defined between the sleeve
188 and the tube 164. The butane follows a path through
the slanted orifice 186 and into the hollow 1nter10r of
the aspirator fitting 182.

The butane then flows through the central opening 1n
the fitting 182, and by venturn action air 1s aspirated
through the openings 184 to provide the proper stoi-
chiometric mixture for 1gnition.

In the positions of the torch components shown 1n
FIG. 3, the pilot supply knob 166 can be operated to
~ allow a small amount of butane to flow through the
passage 170, and through the small clearance space in
the slanted orifice 186, to sustain a pilot flame adjacent
the aspirator openings 184. Use of a pilot flame after
ignition is normally not necessary, and the pilot supply
knob 168 1s usually closed after ignition and after the
main supply knob 166 i1s opened, to allow oxygen and
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3

butane to flow to the nozzle tube 164 for combustion.
The valve 88 acts as a check valve to prevent any bu-
tane from flowing into the chamber §6.

Rod 196 1s operative to initiate ignition of the pilot
flame. It is slidable through an opening in the forward
extremities of the body halves 24 and 26. Its rearward
extremity is attached by a pin 200 io a pair of depending
tabs 201 integral with a slide 202. Movement of the slide

202 forwardly causes the tabs 281 to engage and com-
press the trigger 204 of a piezoelectric crystal assembly

206 which 1s fixed 1n any suitable fashion to the upper
surface of the body halves 24 and 26. The crystal of the
assembly 286 1s electrically connected by a flexible lead
208 to the rearward extremity of the metal rod 196.

‘Such piezoelectric assemblies are well known in the
art and are widely used to provide a momentary spark
to 1gnite the pilot flame of home heaters and the like.
Thus, upon depression of the trigger 204 an electrical
charge is deveioped which causes a spark to jump the
gap between the rod tip 198 and the adjacent metal
aspirator iittihg 182.

in typical operation of the hand torch 18 a fuel con-
tainer 12 and hydrogen peroxide tube 16 are fitted into
posifion so that butane fills the manifold cavity 176. T he
pilot supply knob 168 is next opened slightly to admit
butane into the passage 170, and the slide 202 1s moved
forwardly to 1gnite the air-butane mixture and form a
pilot flame at the aspirator fitting 182. This flame can be
used for heating a work piece or for tasks requiring only
a moderate temper&turﬂ level such as soldering or braz-
ing. -
The adjusting knob _’&5@ 1s next operated to extrude a
controlied amount of hydrogen peroxide solufion into
the reactor 66. The ensuing exothermic decomposition
results in relatively high temperature oxygen and water
passing through the condenser groove 96. Condensed
water is collected in the chamber 86 for periodic empty-
ing- by the user. The cooler oxygen and any entrained
water dropleis are heated by passage through the evap-
orator radiator 70, the entrained water being vaporized
and raised to a temperature such that the resultant mix-
ture 1s easily combustible. |

Operation of the main supply knob 1166 admlts the
mixture of oxygen and butane into the passage 92 for
ignition by the pilot flame. The volume of butane and
oxygen iIs appropriately adjusted to obtain the proper
flame for the particular welding or other task, as previ-
ously described. Welding can continue for approxi-
mately 35 minutes under normal circumstances with the
particular embodiment herein described. -

Referring now to FIGS. 11 through 13, there 1s 1llus-
trated another embodiment of the present welding ap-
paratus which utilizes an oxygen generator similar to
that described in connection with the first embodiment,
but in other respects the embodiment i1s quite different.
The embodiment is intended for longer duration, pro-
fessional welding tasks requiring continued generation
of oxygen over extended periods of time at higher pres-
sures, such as at approximately 27 lbs per square inch.

In those instances where the components are substan-
tially similar in function, the parts in the second embodi-
ment are assigned the same numeral of that of the first
embodiment, but with the subscript “‘a”

The oxygen generator i1s indicated generally at 210,
and generates oxygen for discharge through conduit
212 connected to a flow control means 20a. The oxygen
generator 210 and a butane cylinder 12a are of sufficient
capacity to provide appreciable quantities of oxygen
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and butane over extended periods, the generator 210 in
the embodiment illustrated being approximately 12
inches high and 6 inches in diameter. The butane cylin-
der 12a 1s also of approximately the same height.

The flow control means 20z can be any of various
commercially available units having control knobs and
pressure regulators to convert oxygen and butane from
supply pressures to operating pressures suttable for a
usual and conventional gas or welding torch 18z which
is connected to the flow control means by suitable hoses
214,

The oxygen generator 210 comprises a metal cylinder
216 closed at its lower end and provided at its upper end
with a cover 218. The cover 218 is hinged at 220 to the
cylinder 216 and is clamped in fluid tight relation to the
cyhnder 216 by a wing nut and fastener assembly 222.

A sleeve 60a constituting a condenser 1s disposed
within the cylinder 216 and is closed at its upper end by
an upper wall 224 to define a collection chamber 86a.
The open lower end of the sleeve 60a includes a plural-
ity of ports 226, and its diameter 1s less than that of the
cylinder 216 to thereby define an intervening annular
space 228 which can be drained by means of a manual]y
operated drain valve 104a.

Oxygen coilecting in the chamber 864, as will be seen,
1s dischargable through the conduit 212 as best seen in
FIG. 13. |

A cylindrical sleeve 230 coaxial with the sleeve 60a
rests on top of the upper wall 224, and includes an aper-

tured partition or wall 232 defining a reactor 66a be-
neath 1t. The wall 232 includes an integral flow director
70a extending 1nto the reactor 66a. Catalyst pellets 114
in the reactor 66a adjacent the flow director 70q, are
operative to decompose hydrogen peroxide into oxygen
and water vapor components for discharge out of ports
96a at the base of the sleeve 230. In a manner analagous
to the operation of the oxygen generator of the first
embodiment, the generated oxygen and water vapor
pass out of the ports 962 and downwardly through the
annular space 228, entering the collection chamber 864
by means of the ports 226.

As indicated at 1164, the water eellects in the cham-
ber 86a and is periodically drained through the valve
104a.

The surface area of the cylinder 216 and sleeve 60a
are sufficiently great that water condensation is rela-
tively complete in the annular space 228. Consequently,
no additional condenser structure is normally necessary
to insure that the generated oxygen is relatively free of
water droplets which might interfere with combustion.
However, the conduit 212 can be made of thermally
conductive material such as aluminum, for example, and
cotled about the fuel container 12z to provide a supple-
mental condenser structure. As the fuel in the container
12a 1s consumed, 1ts vaporization cools the tank, reduc-
ing the temperature of the coiled conduit 212, and ef-
fecting condensation of any water vapor in the oxygen
passing through the conduit 212. This condensed water
vapor can be collected in one or more collection con-
tainers 258 and 260, which are provided with suitable,
manually operative dump valves for periodic emptying.

The rate at which oxygen 1s generated 1s controlled
by adjusting the compressive force exerted by a circular
pressure member 154¢ underlying the cover 218 and
operative upon the upper wall of a collapsible disc 16a.

The disc 164 is made of collapsible plastic material
like that of which the tube 16 is made, and contams a
quantity of hydrogen peromde -
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The pressure of the member 154¢ downwardly is
operative to extrude the hydrogen peroxide out of the
central port of a threaded boss 234 integral with the
base of the disc 16a. The boss 234 i1s threaded into a tube
nozzle housing 48a which also forms part of the collaps-
itble disc assembly. The assembly includes a ball check
valve 64a normally maintained in a closed position
against the port 234 by means of a compressmn spring
62a. |

In a manner analogous to the operation of the first
embodiment, downward pressure upon the member
1544 extrudes hydrogen peroxide past the ball valve 64a
tor discharge through the apertured wall 232 and into
the reactor 66a.

The upper end of the sleeve 230 is rigidly attached to
a-horizontal wall 236 which supports the disc 16a. The
wall 236 includes a plurality of peripheral ports 238
which provide communication between an annular
space 240, defined between the adjacent portions of the
disc 16a and the cylinder 216, and the space 241 into
which oxygen and water vapor are discharged through
the ports 96a. In this arrangement, the pressure member
154a is subjected to a net upward pressure from the
generated oxygen which tends to oppose any mechani-
cal force pressure exerted downwardly upon the pres-
sure member 154a. Thus, as will be seen, a level of
desired oxygen pressure can be established and main-
tained by adjusting the mechanical pressure exerted
downwardly upon the pressure member 154a.

The cover 218 includes an externally threaded boss
242 within which is vertically slidably received a tubu-
lar upward extension 244 of the pressure member 154a.
The slidable interengagement is made fluid tight by a
sealing or O-ring 246.

A vertical stud 248, integral with the pressure mem-
ber 154¢, includes a retainer cap 250 which acts as an
abutment against which the upper end of an internally
threaded adjusting sleeve 252 1s rotatable.

The lower end of the sleeve 252 is threaded upon the
threaded boss 242, and lateral pins 254 adjacent the
upper end of the sleeve 252 to enable rotation of the

- sleeve 252 up and down.
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A compression spring 256, located within the sleeve
252 and boss 242, acts at its upper end against the upper
terminus of the sleeve 232, and at its lower end against
the upper side of the pressure member 154q.

Rotation of the sleeve 252 in one direction urges it
downwardly against the bias of the spring 256. As a
consequence, the pressure member 154a exerts greater
pressure upon the disc 16z and increasing the rate of
discharge of hydrogen peroxide and consequently the
pressure of the generated oxygen. When the pressure of
the generated oxygen exceeds a predetermined level,
oxygen pressure upon the pressure member 154q moves
it upwardly in opposition to the bias of the spring 256
until a balance is established between the generated
oxygen pressure and the spring pressure. If a lesser
oxygen pressure is desired, the sleeve 252 is rotated -in

‘the opposite direction to reduce the bias of the spring

256. In 1nitial operation of the apparatus, the sleeve 252
1s threaded downwardly into engagement with the
upper surface of the cover 18. The stud 248 will project

~ above the sleeve 252 a maximum at this time. As the

65

hydrogen peroxide is consumed, the stud 248 will move
downwardly relative to the cover 18. Indicia are pro-
vided on the stud 248 to provide an indication of the
amount of hydrogen peroxide remaining.



4,315,732

11

'From the foregoing it will be apparent that the pres-

ent torch 10 is uniquely adapted to provide significant

quantities of fuel and oxygen in both a larger, semi-port-
able version for use by professionals, and also in a com-
pletely integrated hand-held unit for use in performing
welding or like tasks of relatively short duration. The
welding apparatus 1s relatively simple to operate and
inexpensive to maintain, and replacement containers
and tubes are easily insertable to replenish the supply of
fuel and oxygen as needed. | |

Various modifications and changes may be made with
regard to the foregoing detailed description -without
departing from the spirit of the invention.

We claim: -

1. In welding apparatus including a fuel container for
liquefied gas, oxygen generating means, a burner noz-
zle, and flow control means for conveying a controlled
amount of gas and oxygen from said container and said
oxygen generating means to said burner nozzle for com-
bustion, an improved oxygen generating means com-
prising:

a reactor containing catalyst means for decomposm g
an oxygen generating compound to produce oxy-
gen and water and concurrently release heat;

supply means for supplying a controlled Volume of an
aqueous solution of said oxygen generating CcOom-
pound to said reactor for contacting said catalyst_
means;

condenser means coupled to said reactor to receive
and cool the oxygen and water heated by the cata-
lytic decomposition of said oxygen generating
‘compound, and including a collection chamber for
receiving the cooled oxygen and water; and

evaporator means for conveying oxygen and any
entrained water from said collection chamber to
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said flow control means, said evaporation means -

being in thermal association with said reactor for
heating and vaporizing said entrained water in the
-oxygen.
- 2. Welding apparatus including oxygen generating
means according to claim 1 wherein said supply means
comprises a collapsible tube containing said aqueous
solution; and squeeze means for squeezing said con-
trolled Volume out of said collapsible tube.

3. Welding apparatus including oxygen generatlng
means according to claim 2 wherein said aqueous solu-
tion 1s an aqueous solution of hydrogen peroxide, and
said catalyst is platinum. .

4. Welding apparatus including oxygen generating
means according to claim 2 wherein said condenser
means comprises an inner heat insulating member defin-
ing said collection chamber, an outer heat conductive
sleeve adapted to radiate heat and defining an extended
flow passage between said reactor and said chamber for
cooling oxygen and water issuing from said reactor.

5. Welding apparatus including oxygen generating
means according to claim 4 wherein said evaporator
means comprises a heat conductive element extending
. through said reactor and including a flow passage for
- conveying said oxygen and any entrained water from
said collection chamber to said flow control means.

6. Welding apparatus including oxygen generating
means according to claim S wherein said heat conduc-
tive element includes heat conductive extensions pro-

. Jecting into said reactor for conducting heat toward

sald flow passage in said heat conductive element.
7. Welding apparatus including oxygen generating
means according to claim 3 wherein said collection

40

45

50

53

60

65

12

chamber of said condenser means includes a drain port,
and said condenser means includes a drain valve selec-
tively operable to drain water from said collection
chamber.

8. In welding apparatus including a fuel container for
liquified gas, oxygen generating means, a burner nozzle,
and flow control means for conveying a controlled
amount of gas and oxygen from said container and said
oxygen generating means to said burner nozzle for com-
bustion, an improved oxygen generating means com-
prising:

a reactor containing catalyst means for decomposing

an oxygen generating compoud to produce oxygen
- and water and concurrently release heat;

a collapsible container containing an aqueous solution

of an oxygen generating compound;

pressure means for progressively collapsing said con-

tainer to supply a controlled volume of said aque-
~.ous solution for contacting said catalyst means; and
means coupling said reactor to said flow control
means to recetve the oxygen generated by the cata-
lytic decomposition of said oxygen generating
compound, and to convey said generated oxygen
to said burner nozzle. |

9. Welding apparatus including oxygen generatlng
means according to claim 8 wherein said collapsible
container contains an aqueous solution of hydrogen
peroxide and said catalyst means comprises a platlnum
coating on a plurality of pellets.

10. A self contained, gas-fired hand torch comprising:

a torch body including an oxygen supply tube cavity

having an insertion opening, and further including
a handle grip having a fuel container cavity pro-
vided with a fuel container discharge socket for
receiving the discharge portion of a fuel container;
a container sled for mounting a collapsible oxygen
~ supply tube and adapted for insertion into said
- container cavity by means of said insertion open-
ing; and | |
pressure means for progresswely eollapsmg a collaps-
ible oxygen supply tube to supply a controlled
volume of the contents of the oxygen supply tube;
a manifold assembly attached to said torch body and
including a supply tube discharge socket for re-
ceiving the discharge portion of an oxygen supply
tube; a burner nozzle tube; oxygen generating

- means; and passage means connecting said supply

~ tube discharge socket to said oxygen generating
means for conveying the discharged contents of an
oxygen supply tube to said oxygen generating
means, said passage means further connecting said
Ooxygen generating means to said burner nozzle
tube. |

11. A hand torch aceordlng to claim 10 and 1nelucl1ng
pressure means mounted to said torch body for engage-
ment with said collapsible oxygen supply tube, and
operable to squeeze a controlled amount of the contents
of said supply tube into said supply tube discharge
soeket

12. A hand torch according to claim 10 and including:

- an aspirator fitting having a normal position wherein
a central opening thereof receives the forward end
~of said burner nozzle tube, and further having a

skirt portion defining a recess with said burner
nozzle tube, and further having air aspirator open-
Ings opening into said recess: -
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pilot passage means in said manifold connecting said
container discharge socket and said recess for con-
veying fuel to said recess; and

slide means longitudinally slidably mounting said
aspirator fitting to said torch body and operative to
move said aspirator fitting forwardly from said
normal position to a pilot position wherein said
nozzle tube is withdrawn from said aspirator fitting
central opening whereby fuel may flow through
said aspirator fitting central opening and aspirate
air into said recess through said aspirator openings
to provide a combustible mixture for ignition.

13. A hand torch according to claim 12 and including
electric spark discharge means disposed between said
torch body and sard slide means for operation upon
movement of said aspirator fitting to said pilot pOSlHOn
for ignition of said combustible mixture.

14. A hand torch according to claim 10 wherein said
oxygen supply tube contains an aqueous solution of
hydrogen peroxide, and wherein said oxygen generat-
Ing means COmprises:

a heat insulating sleeve mounted to said manifold and
having an upper portion constituting a reactor In
communication with that portion of said passage
means connected to said supply tube discharge
socket whereby said aqueous solution 1s enabled to
flow into said reactor, said reactor being filled with
catalyst coated elements operative to decompose
said aqueous solution into water and oxygen, said
sleeve including a lower portion having an exterior
groove extending helically from said reactor to the
bottom of said lower portion; a vertically elon-
gated heat conducting cylinder open at the top to
closely receive said sleeve whereby said groove
constitutes a path for said water and oxygen, said
cylinder being connected in heat conductive rela-
tion with said manifold to enhance heat transfer
from said sleeve, said cylinder being closed at its
bottom to define a collection chamber in said lower
portion in communication with the lower end of
said groove; and heat conductive means in said
reactor defining the upper terminus of said collec-
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tion chamber and including a central passage ex-

tending between said collection chamber for con-
veying oxygen and any entrained water through
sald reactor to said passage means.

15. A hand torch according to claim 14 wherein said
bottom of said cylinder includes a drain port, and in-
cluding manually operative drain valve means for drain-
ing said collection chamber through said drain port.

16. A hand torch according to claim 14 wherein said
cylmder is press fitted within a socket in said manifold
and is adapted to separate from said manifold upon
development of a predetermined pressure in said collec-
tion chamber.

17. A hand torch according to claim 14 wherein sald
heat conductive means includes a vertical column defin-
ing said central passage, and further includes laterally
extending heat conductive portions operative to convey
heat to said vertical column from portions of said reac-
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18. In welding apparatus including a fuel container
for liquefied gas, oxygen generating means, a burner
nozzle, and flow control means for conveying a con-
trolled amount of gas and oxygen from said container
and said oxygen generating means to said burner nozzle
for combustion, an improved oxygen generating means
comprising:

a reactor containing catalyst means for decomposing
an oxygen generating compound to produce oxy-
gen and water and concurrently release heat;

collapsible supply means for supplying a controlled
volume of an aqueous solution of said oxygen gen-
erating compound to said reactor for contacting
sald catalyst means;

pressure means for progressively collapsing said col-
lapsible supply means to supply a controlled vol-
ume of said aqueous solution for contacting said
catalyst means, said pressure means including a
pressure member engaged upon said supply means,
and including bias means operative upon said pres-
sure member to exert a dispensing pressure upon
said supply means, said pressure member being in
fluid communication with said oxygen generated in
said reactor whereby the pressure of said oxygen
opposes said dispensing pressure thereby to regu-
late said dispensing pressure according to said pres-
sure of said oxygen; and

means couphng said reactor to said flow control
means to receive the oxygen generated by the cata-
lytic decomposition of said oxygen generating
compound, and to convey said generated oxygen
to said burner nozzle.

19. Welding apparatus including oxygen generafing
means according to claim 18 wherein said collapsible
supply means contains an aqueous solution of hydrogen
peroxide and said catalyst means comprises a platinum
coating on a plurality of pellets. |

20. Welding apparatus including oxygen generating

means according to claim 18 wherein said burner nozzle

i1s located remotely of said oxygen generating means
and said fuel container, and said flow control means

- comprises connecting hoses from said fuel container
‘and said reactor, respectively.

21. In welding apparatus including a fuel container
for liquefied gas, oxygen generating means, a burner
nozzle, and flow control means for conveying a con-
trolled amount of gas and oxygen from said container

- and said oxygen generating means to said burner nozzle
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tor remote from said vertical column, said heat conduc-

tive portions being further operative to constrain said

aqueous solution to follow a circuitous path through
said reactor.
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for combustion, an improved oxygen generating means
comprising:

a reactor containing catalyst means for decomposing
an oxygen generating compound to produce oxy-
gen and water and concurrently release heat;

supply means for supplying a controlled volume of an

- aqueous solution of said oxygen generating com-
pound to said reactor for contacting said catalyst
means; | |

condenser means coupled to said reactor to receive
and cool the oxygen and water heated by the cata-
lytic decomposition .of said oxygen generating
compound, and including a collection chamber for
receiving the cooled oxygen and water; and |

evaporator means for conveying oxygen and any
entrained water from said co]lectlon chamber to

sald flow control means.
| % % % %k %
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